Purpose: To find out whether any prior experiences with sleep-inducing drugs before hospitalization and positive experiences with these drugs during hospitalization influence a patient's wish to continue taking sleep-inducing drugs after hospitalization.
| INTRODUCTION
Hospitalization significantly affects patients' sleep, both in duration and quality of sleep. 1 Reasons for poorer sleep in the hospital include noise of other patients, medical devices, pain, and toilet visits. 1 Interventions to address such sleep problems during a hospital stay often include the prescription of hypnotic and sedative drugs, especially benzodiazepines and Z-drugs. 2, 3 These drugs have been shown to improve sleep quality, increase sleep time, and decrease the number of nighttime awakenings. However, there are several potential risks, especially for older patients, such as falls, cognitive impairment, depressive symptoms, and addiction. [4] [5] [6] [7] In Germany, it is estimated that 1.2 to 1.5 million of its 82 million citizens are dependent upon tranquilizers and sleep-inducing drugs, especially older people. 8 A review based on epidemiological research 9 found an overwhelming degree of evidence that benzodiazepines and Z-drugs cause fatal and nonfatal motor vehicle accidents, fractures, and cognitive dysfunction and, at least, weak evidence that these drugs cause dementia. And even if clinical doubt persists regarding the new safety accusations, such as dementia, pancreatitis, or cancer, 9 the use of these drugs, especially in older persons, needs particular caution. Glass et al 4 and Treves et al 10 come to the same conclusion, namely, that for persons over 60, the benefits of sedatives and hypnotics may not justify the increased risk.
In spite of these risks and recommendations, more than 40% of older patients receive sleep-inducing drugs during their hospital stay. 2, 11, 12 We know some of the reasons for this prescribing behavior: for example, professional knowledge deficits, 13, 14 a perceived lack of alternative treatment options for sleep problems, 15 and the "magic bullet" potential of benzodiazepines and Z-drugs to help patients "feel better overall." 16 Physicians may also regard other medical issues with higher priority than the control and restriction of sleep-inducing drugs. 17 Another important factor for the high use of sleep-inducing drugs in hospitals may be the patients themselves. 18 Although this factor is not well studied, it can be expected that patients who have had previous positive experiences with sleep-inducing drugs wish to receive such drugs when sleep problems reoccur. In interviews, hospital doctors report that patients frequently experience difficulties sleeping in an unfamiliar environment with strange noises and request sleepinducing drugs. 17 If patients request and use these drugs during hospitalization to deal with sleep problems, a positive experience in the hospital with these drugs may be a reason why patients wish to continue them after discharge.
The aim of this pharmacoepidemiological study was to explore how often older patients use sleep-inducing drugs in the hospital while taking their previous drug experiences into account. Also, the study aims to explore the consequences of this inpatient drug use after discharge from a patient perspective. We hypothesized that prior experience with these drugs before hospitalization may influence older patients' drug use during hospitalization. We also hypothesized that positive experiences during hospitalization may trigger the wish to continue this use after hospitalization.
2 | METHODS
| Design
The focus of this study is older patients (65 y and older) who experience nonchronic (transient) sleep problems during their hospital stay.
This cross-sectional study was based on a patient survey about the use of sleep-inducing drugs in the hospital and a hospital chart review of the prescribed substances for each surveyed participant. The prescribed sleep-inducing medication classes in this study encompassed the standard medications prescribed for sleep in the hospital studied:
benzodiazepines, Z-Drugs, mirtazapine, and baldrian.
| Context
The study is part of a larger project on the prescription of hypnotics and sedatives in primary care and during hospitalization. The ultimate goal of this project is to develop, implement, and evaluate strategies to reduce the use of hypnotics and sedatives. 19 
| Setting
The study took place in a regional hospital for basic and standard care in a mid-sized city in Lower Saxony. The 485 bed hospital has departments of internal medicine, geriatrics (acute and rehabilitation), trauma surgery/orthopedics, general surgery, plastic surgery, urology, and oto-rhino-laryngology. It should be noted that this hospital has no specialized departments for sleep medicine or psychiatry. Therefore, sleep disorders were not the main indication for a treatment episode in this hospital.
| Sample size
Our first hypothesis-prior experiences with the sleep-inducing drugs before hospitalization may influence older patients' drug use during hospitalization and subsequently also after hospital discharge-was the basis for a rough estimate of the number of patients needed.
We estimated that a high percentage (about 70%) of those who had previous experience received a sleep-inducing drug in the hospital, compared with those who had no previous experience. A total sample of 2 × 91 patients would be necessary to detect a significant difference of 20% between both groups, with a power of 80% and a confi- we estimated that about 20% of patients will have prior experience with sleep-inducing drugs, at least from time to time. Therefore, we aimed to recruit 500 patients to have, at least, 100 patients in the "prior experience" group.
| Study population
The study included patients from all departments in the participating hospital. The inclusion criteria was defined as all older inpatients (65 y or older) who were about to be discharged (1 day before or on the day of their hospital discharge). The exclusion criteria were defined as patients who did not speak German, were disoriented in time and space, and/or were diagnosed with dementia. Patients meeting inclusion criteria were identified by the hospital nursing staff and interviewed by one of two trained interviewers (FN and a study assistant).
We recruited study participants successively until 500 patients were included in the study. Computer-assisted personal interviewing (CAPI) was performed by two interviewers who used tablet computers to read questions and corresponding answer categories to older patients personally and to enter the data into a web-based questionnaire.
| Survey
The survey was based on an instrument adapted by Siriwardena et al 16 to investigate the use, experience, and perceptions of Z-drug and benzodiazepine hypnotics in the community. We translated, pretested, and adapted this instrument for use with the CAPI methodology in a population of older patients in the hospital setting (see Appendix S1).
Patients were asked several questions about prior, current, and future use of sleep-inducing drugs. First, they were asked whether they had ever taken a sleep-inducing drug before being admitted to the hospital at some time in the past (phase 1). Then, patients were asked whether or not they had received a sleep-inducing drug during this hospital stay and, if so, what benefits and/or side effects of sleep-inducing drugs they had experienced. Since not all patients experienced all symptoms and some patients received multiple medications, we offered an additional category "I don't know" for the benefits of sleep-inducing drugs (phase 2). In the regression analysis, "I don't know" was treated as "no." A new aggregate variable "side effect" was created for use in the regression analysis. If a patient answered "yes" to any single question about side effects (see Appendix S1, question #7), the aggregate variable "side effect" was also for drug details).
| Data analysis
Differences between patients who have had prior experiences with sleep-inducing drugs and patients without prior experience were tested for significance by the χ 2 test. The association between the wish to continue sleep-inducing drugs after hospitalization and the 
KEY POINTS
• Hospitalization significantly affects patients' sleep, both in duration and quality of sleep.
• Forty-five percent of all older hospital patients used sleep-inducing drugs during their hospital stay.
• Of the patients who received sleep-inducing drugs in the hospital, 68% were first-time users.
• Nearly 40% of patients who took sleep-inducing drugs in the hospital wished to continue using them after discharge.
• Further studies should expand our knowledge about how the short-term use of sleep-inducing drugs in the hospital influences patient strategies for dealing with sleeping problems at home.
German "baldrian," a popular valerian-hop extract), or a "mix of these 4
groups." It should be noted that type-1 antihistamines, often given to induce sleep in hospital care in other countries, are not commonly used for this purpose in Germany.
3 | RESULTS
| Recruitment and sample characteristics
Patient recruitment took place from May to September 2014. A total of 957 patients were soon to be discharged during this period. However, 261 patients could not be included because of disorientation in time and space (75%), dementia (13%), and language barriers (6%);
188 patients refused to take part in the study so that 508 patients 65 years and older (59% women) could be surveyed. Their average age was 77.8 years (women) and 76.0 years (men). About half of the surveyed patients were treated in a surgical department (50%), followed by internal medicine (27%) and geriatrics (23%).
For the following analyses, we excluded all patients who were unsure whether or not they had taken sleep-inducing drugs before or during hospitalization, resulting in a valid sample of 483 subjects.
Characteristics of these 483 participants in the survey can be found in Table 1 . and feeling dazed (25/217; 12%).
| Use of sleep-inducing drugs before and during hospitalization

| Factors that predicted the wish to continue sleep-inducing drugs after discharge
In total, 82 of 483 (17%) patients wished to take sleep-inducing drugs after discharge. Figure 1 presents the results along the three phases of the study, ie, before, during, and after hospitalization. Of the 83 patients who had previous experience with sleep-inducing drugs (phase 1), 70 (84%) received such a drug in the hospital (phase 2) and 42 (51%) of these patients wished to continue this medication after being discharged (phase 3). Of the 400 patients who had no previous experience (phase 1), 147 (37%) received a sleep-inducing drug for the first time in the hospital (phase 2) and 40 (10%) patients wished to continue this medication after being discharged (phase 3).
The difference between patients with and without prior experience with sleep-inducing drugs was highly significant when comparing the rate of drugs received in the hospital (84% vs 37%; P < .0001) and the wish to continue the drugs after hospitalization (60% vs 27%; P < .0001).
There were several significant predictors for the wish to continue taking sleep-inducing drugs at home ( 
| Strengths and limitations of the study
To the best of our knowledge, this is the first study that traces the development of the wish to use sleep-inducing drugs as a matter of experiences, first prior to the current hospital stay as a reason to ask for these drugs in the hospital, then in the hospital environment as a predictor for the wish to continue use at home.
The agreement between patient reports about drug use and the hospital files was high, indicating high convergent validity. A further methodological strength of the study lies in the surveying of older patients in the hospital setting using interviewers and a CAPI technique, which lead to complete data collection without missing values.
Limitations include the study design, the study location, and the study sample. First, this is a cross-sectional study so that it is, on principle, impossible to establish a causal relationship between the predictors and our main criterion, ie, the wish to continue sleep-inducing drugs after discharge. For use in a large sample of older patients, the simplicity of yes/no questions in the survey was appropriate. However, such dichotomous data only gives information about the wish to continue sleep-inducing drugs after discharge and adds no information about why patients wish to (dis)continue these drugs. Second, the survey was conducted in a single hospital, which limits the generalizability of the results. The use of sleep-inducing drugs could vary, according to a hospital's drug policy, size, and specialties. It should be noted that the hospital under study was willing to open its doors and its patient records to our researchers for the explicit purpose of studying sleepinducing drugs. Therefore, it is possible that the prevalence of the use of sleep-inducing drugs will be even higher in hospitals that would not allow such an in-depth look behind the scenes. Third, all older patients surveyed were able to answer the questions themselves, which excluded, for example, patients with dementia from the sample.
Also, we did not record the admission medication or diagnoses of the patients surveyed. Relevant comorbidities such as anxiety, chronic insomnia, and/or depression could have been the reason for the use of psychoactive drugs. However, we know from a chart review of all older patients treated in this hospital that the prevalence of such comorbidities was so low-for example, depression below 6%-that it cannot account for the use of these drugs in 45% of patients. 3 A review of admission medication would have allowed us to identify "current users," ie, those patients who were regularly taking sleep-inducing drugs at the time of hospital admission. Future studies should take these factors (comorbidities and current drug use) into account.
| Meaning of the study
The study confirmed former results about the high use of sleepinducing drugs during a hospital stay. According to a study in a Belgian university hospital, more than 40% of patients received a hypnosedative drug, mostly but not always as a result of continuation of hypnosedatives started before admission. 11 A more recent Swiss observational study also found a high percentage of patients with sedative drugs at discharge (44%), many of them with a new prescription during hospitalization. 2 So, the rhetorical question whether anything had changed in the use Our study adds to the present state of knowledge in four respects:
1. The role of prior experience
The fact that especially those patients in our study received sleepinducing drugs that had already experienced sleep-inducing drugs before their current hospital stay indicates that prior experience is an important factor for the wish to use sleep-inducing drugs when sleep problems arise. This patient-based factor is a warning not to blame nurses and hospital physicians alone for a too liberal use of these drugs. An interview study reported that hospital doctors felt pressured by patients who demanded hypnotics or sedatives because of the unfamiliar surroundings and strange noises Note. Numbers in bold are significant at P < .05. in the hospital, ie, transient insomnia. 17 
Sleep onset improvement as the main factor
The hospital environment poses many challenges to patients wishing to sleep, including unfamiliar sounds, smells, lighting, bedding, etc, as well as a situation where nurses may enter the room during the night to perform nursing care duties. 20 A quarter of a century ago, a study in an Australian public hospital found that 52% of the patients received a benzodiazepine-mainly due to sleep problems-whereby patients usually reported an improvement in falling asleep, not in the overall quality of sleep. 12 The results of our study confirmed that it is the positive experience of falling asleep soon after taking the drug-but not an improvement in nighttime waking-that patients appreciate. This experience, be it a pharmacological or placebo effect, proved to be a strong factor for the wish to repeat these experiences in other environments. Although not every sleep-inducing drug administered and taken in the hospital is the first step into a history of drug abuse or dependency, large studies with insurance claims data in Canada 22 and Germany 23 have shown that about 1% of patients who were admitted to the hospital with no recent hypnosedative prescriptions received a benzodiazepine or Z-drug over a longer period following a hospital stay. While a rate of 1% looks unimpressive for those unfamiliar with pharmacoepidemiological data processing, our study may raise awareness among hospital nurses and doctors since it is, indeed, a large group of persons who continue using sleep-inducing drugs after hospitalization.
Mirtazapine as a sleep-inducing drug
Interestingly, the antidepressant mirtazapine was the sleepinducing drug that the highest percentage of older patients in our study wanted to continue using at home. So far, mirtazapine has not played a major role in other hospital-based "sleep" studies.
Mirtazapine is appreciated for its fast-acting, positive impact upon sleep latency and sleep quality, whereby weight gain can be a common sequela. 24 Although the patients who received mirtazapine in our study reported that they received a "sleep-inducing drug," we do not know whether these patients were also being treated for should be topics for future research.
In conclusion, both previous and current experiences with sleepinducing drugs significantly contribute to the use of these drugs during hospitalization and the wish to continue taking them after hospitalization. Without condemning every sleep-inducing drug as the first step into dependency, we could show that hospitals promote, at least indirectly, interest in these drugs and the wish to use them also after hospitalization. So, avoiding the first-time use of sleep-inducing drugs should become a goal of a hospital's policy and should be taken into account when weighing the benefits and risks of sleep-inducing drugs.
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